. Construction of URL for PUG-REST Requests. Table S1 . A summary of PUG-SOAP functions. Table S2 . Cross references available for PUG-REST. Table S3 . Output formats and associated HTTP Accept values Table S4 . Compound properties available for PUG-REST requests. Standardize SK SK Standardize the structure given by the structure key, using the same algorithm used to construct the Compound database.
SubstructureSearch

SK LK
Search for structures containing the structure query.
SuperstructureSearch
SK LK
Search for structures contained within the structure query.
Output functions (synchronous)
GetAssayColumnDescription AID text Get the description of column (readout) in a given bioassay, which may be the outcome, score or a user-specified readout (TID).
GetAssayColumnDescriptions
AID text
Get the description of all columns (readouts) in a given bioassay.
GetAssayDescription AID text Get the descriptive information for a given bioassay.
GetDownloadUrl
DK FTP URL
Return an FTP URL for downloading the requested file.
GetEntrezKey LK EHK Given a list key, return an Entrez history key (db, query key and WebEnv) corresponding to that list.
GetEntrezUrl
EHK HTTP URL
Given an Entrez history key (db, query key, and WebEnv), return an HTTP URL for viewing the list in Entrez 4/7 
Property Notes MolecularFormula
A chemical formula that indicates the kinds of atoms and the number of each kind in a molecule.
MolecularWeight
The molecular weight is the sum of all atomic weights of the constituent atoms in a compound, measured in g/mol. In the absence of explicit isotope labelling, averaged natural abundance is assumed. If an atom bears an explicit isotope label, 100% isotopic purity is assumed at this location.
CanonicalSMILES a,b,c
Canonical SMILES (Simplified Molecular-Input Line-Entry System) string. It is a unique SMILES string of a compound, generated by a "canonicalization" algorithm.
IsomericSMILES a,b,c
Isomeric SMILES. It is a SMILES string with isotopic and chiral specifications.
InChI d,e,f
Standard IUPAC International Chemical Identifier (InChI). It does not allow for user selectable options in dealing with the stereochemistry and tautomer layers of the InChI string.
InChIKey d,e,f
Hashed version of the full standard InChI, consisting of 27 characters.
IUPACName
Chemical name systematically determined according to the IUPAC nomenclatures.
XLogP g
Partition coefficient or distribution coefficient that is a measure of differential solubility of a compound in two solvents. From Feburary 2009, the PubChem uses version 3 of the algorithm to generate the XlogP value. g ExactMass h
The mass of the most likely isotopic composition for a single molecule, corresponding to the most intense ion/molecule peak in a mass spectrum.
MonoisotopicMass h
The mass of a molecule, calculated using the mass of the most abundant isotope of each element.
TPSA i
Topological polar surface area. This is an estimate of the area (in Å 2 ) that is polar. It is calculated in a simple method: only N and O atoms are considered, 3D coordinates are not used, and there are various precomputed factors for different hybridizations, charges and participation in aromatic systems.
Complexity j,k
The complexity rating of the compounds is a rough estimate of how complicated a structure is, seen from the point of view of both the elements contained and the displayed structural features including symmetry. However, neither stereochemistry nor isotope labelling are used as auxiliary criteria. The value is computed using the Bertz/Hendrickson/Ihlenfeldt formula. A scaling factor for aromaticity is used so that the complexity of benzene is the same as of cyclohexane. It is a floating point value, ranging from 0 (simple ions) to several thousand (complex natural products). Generally larger compounds are more complex than smaller ones, but highly symmetrical compounds, or compounds with few distinct atom types or elements are downgraded. Complexity is only loosely correlated with synthetic accessibility. Table S4 . Compound properties available for PUG-REST requests (continued).
Property Notes Charge
The total (or net) charge of a molecule.
HBondDonorCount l
Number of hydrogen-bond donors in the structure.
HBondAcceptorCount l
Number of hydrogen-bond acceptors in the structure.
RotatableBondCount
Number of rotatable bonds.
HeavyAtomCount
Number of non-hydrogen atoms.
IsotopeAtomCount
Number of atoms with enriched isotope(s) AtomStereoCount
Total number of atoms with tetrahedral (sp 3 ) stereo [e.g., (R)-or (S)-configuration] DefinedAtomStereoCount
Number of atoms with defined tetrahedral (sp 3 ) stereo.
UndefinedAtomStereoCount
Number of atoms with undefined tetrahedral (sp 3 ) stereo.
BondSteroCount
Total number of bonds with planar (sp 2 ) stereo [e.g., (E)-or (Z)-configuration].
DefinedBondStereoCount
Number of atoms with defined planar (sp 2 ) stereo.
UndefinedBondStereocount
Number of atoms with undefined planar (sp 2 ) stereo.
CovalentUnitCount
Number of covalently bound units.
Fingerprint2D m
Base64-encoded PubChem Substructure Fingerprint of a molecule.
ConformerModelRMSD3D n
Conformer sampling RMSD in Å.
EffectiveRotorCount3D n
Effective rotor count. It is a measure of molecular flexibility, which takes into account the flexibility of rings as well as rotatable bonds.
ConformerCount3D n
The number of conformers in the conformer model for a compound. Volume3D n Analytic volume of the first diverse conformer (default conformer) for a compound. m The fingerprint description can be found at ftp://ftp.ncbi.nlm.nih.gov/pubchem/specifications/pubchem_fingerprints.pdf. n Bolton, E.E., Chen J., Kim S., Han L., He S., Shi W. Simonyan V., Sun Y., Thiessen P.A., Wang J., Yu B., Zhang J., Bryant
